WEAR ASSEMBLY 

FIELD OF THE INVENTION 

The present invention pertains to a wear assembly, and especially to a 
wear assembly for use with mining, excavating and earthmoving equipment. The 
inventive design is particularly well suited for an excavating tooth, but may also 
be used for the support of other wear members. 
BACKGROUND OF THE INVENTION 

In mining and construction, wear members are typically provided along the 
digging edge of the equipment to protect the bucket or the like and/or to engage 
and break up the ground to be gathered. Accordingly, the wear parts are 
subjected to highly abrasive conditions and experience considerable wearing. 
The wear parts must then be replaced on a periodic basis. 

In order to minimize the loss of material due to replacement of worn parts, 
the wear assemblies are typically manufactured as two or more separable 
components including an adapter and a wear member. The adapter is attached 
to the digging edge by welding, mechanical attachment, or being cast along an 
edge of the excavating device so as to present a fonA/ardly projecting nose for 
supporting the wear member. The wear member has a socket that is received 
over the nose, and a fonward working end. In a point, the working end is typically 
a narrowed digging edge. The wear member substantially envelops the adapter 
nose and thereby tends to protect the nose from wear. For example, depending 
on a variety of factors, generally five to twenty points can be successively 
mounted on a single adapter before the adapter becomes worn and in need of 



replacement. To accommodate replacement of the wear member in the field, the 
wear member is usually secured to the adapter nose by a removable lock (e.g., a 
lock pin). 

Wear assemblies used in mining, excavation and construction, and 
particularly excavating tooth systems, are subjected to large and varied forces 
applied in all directions. As a result, points and other wear members must be 
firmly secured to the adapter to withstand the axial, vertical, reverse and lateral 
loads as well as impacts, vibrations and other kinds of forces. Vertical loads 
have been particularly troublesome in that large moment forces are generated 
that tend to "rotate" the wear members fonward on the adapter and at times result 
in the ejection of the member. While the walls of the adapter nose provide 
support for the wear member, the lock in most cases also plays a large role in 
retaining the point and resisting loads, particularly moment and reverse forces. 

In a conventional tooth system 1 (Fig. 22), the adapter nose 2 and 
complementary socket 3 in the point 4 are wedge-shaped and Include converging 
top and bottom surfaces 2a, 2b, 3a, 3b. A central downward load P applied at 
the free end 4a of the point 4 will apply a moment force that tends to rotate the 
point 4 on the nose 2. The load P Is generally transmitted to and resisted by the 
upper side of the nose tip 2c contacting the front end 3c of the socket 3 (reaction 
force A) and by the lower side of a base portion 2d of the nose contacting the 
base or rear end 4d of the point 4 (reaction force B). These reaction forces 
form a counteractive moment to resist the moment formed by force P. As can be 
appreciated, large vertical forces can create substantial ejection forces. 
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Moreover, the impacts, vibration, wear, and presence of fines, etc. exacerbate 
the difficulty of resisting high ejection forces. 

In the present example of a central downward load P, the vertical 
component of reaction force A, in general, equals the downward load P plus the 
vertical component of reaction force B. However, because of the converging 
walls of the nose, the horizontal component of each of the reaction forces A and 
B is in a forward direction that tends to urge the point off the nose. To the extent 
these forces are not resisted directly by the geometry and friction of the nose and 
socket, they are resisted as shear loads by the lock pin. The repeated 
application of high shear loads can place unacceptably high stresses on the lock 
pin and result in its breakage. 

Further, in such conventional teeth, the lock pin is typically hammered Into 
place and tightly held by frictional forces applied primarily by the placement of the 
holes in the point relative to the hole in the adapter nose. However, wearing of 
the point and adapter will tend to loosen the connection and increase the risk of 
losing the lock pin. Accordingly, the lock pin is often initially set very tightly in the 
defined opening so as to put off the time when excessive looseness develops. 
The lock pin must then be driven into and out of the opening by repeated blows 
of a large hammer. This can be a troublesome and time-consuming task, 
especially in the larger sized teeth. 

A take-up elastomer has often been placed in front of the lock pin in an 
effort to maintain a tight fit between the point and adapter when wearing begins 
to develop. While the elastomer functions to pull the point onto the adapter, it 
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also reduces the lock's ability to resist the applied moment and reverse forces. 
These loads tend to place more stress on the elastomer than it can withstand. 
As a result, during use, overworking of the elastomer can result in its premature 
failure and loss of the lock pin, which then results in loss of the point. 

The loss of a point due to pin failure, looseness or elastomer problems not 
only results In premature loss of the point and wearing of the adapter nose, but 
also in possible damage to machinery that may be processing the excavated 
material, particularly in a mining operation. Moreover, since the adapter Is often 
welded in place, replacement of an adapter usually results in significant down 
time for the digging equipment. 

A variety of different point and nose designs have been developed to 
increase the stability of the point-adapter coupling, reduce the forces tending to 
eject the point, and lessen loading on the lock. 

In one tooth design 1' (Fig. 23) the front end of the nose 2' and socket 3' 
are each provided with a squared configuration having upper and lower 
stabilizing flats 5', 6'. On account of the stabilizing flat 5', a central downward 
load P' on the free end 4c' of the point 4' will be transmitted to the nose tip 2a' so 
as to generate a vertical reaction force A' which generally has no substantial 
horizontal component tending to eject the point from the nose. Nevertheless, the 
reaction force B' will still generate a substantial fon^/ard horizontal component at 
the rear of the point that tends to push the point from the nose. While this design 
improves the stability of the point over the conventional tooth system, it still 
applies a substantial ejection force and can place high shear forces on the lock. 
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In another design, such as disclosed in U.S. Patent No. 5,709,043 to 
Jones et a!., the nose and socket are each provided with a front squared section 
and rear bearing surfaces that are substantially parallel to the longitudinal axis of 
the tooth. In this construction, the combined effect of the front stabilizing flats 
and parallel bearing surfaces create reaction forces at the tip and base of the 
nose that are generally only vertical. Such vertical reaction forces will in general 
not generate substantial horizontal components. Accordingly, this construction 
greatly reduces the forces tending to push the point off of the adapter. Such 
stabilizing of the point also reduces shifting and movement of the point on the 
adapter nose for reduced wearing. Nevertheless, multiple other factors (such as 
impacts, etc.) as well as reverse forces can still apply high shear forces to the 
lock. 

In one other design, such as disclosed in U.S. Patent No. 4,353.532 to 
Hahn, the point and adapter are each provided with a helical turn or thread so 
that the point Is rotated about its longitudinal axis when mounted on the adapter 
nose. On account of the threads, the point rotates about the longitudinal axis of 
the tooth and generally presses the lock against the adapter nose when ejection 
forces are applied. The lock is much less likely to fail when under these kinds of 
compression forces as opposed to the high shear forces applied in conventional 
teeth. While this construction provides great strength and retention benefits, the 
nose and socket are complex and more expensive to manufacture. 
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SUMMARY OF THE INVENTION 

The present Invention pertains to a wear assembly that provides a stable 
coupling which is able to resist heavy loading without placing undue stress on the 
lock. 

In one aspect of the invention, a wear assembly includes bearing surfaces 
that are formed such that the wear member is tightened onto the adapter with the 
application of certain loads on the wear member. In one preferred construction, 
the bearing surfaces are oriented such that the horizontal components of reaction 
forces generated to resist, for example, centrally applied vertical loads are 
directed reann^ard so as to push the wear member more tightly onto the adapter 
nose. 

In another aspect of the Invention, the wear member rotates on and off of 
the adapter about its longitudinal axis to better resist ejection forces. In a 
preferred embodiment, the rotation is accomplished with generally linear rails and 
grooves that are easy and Inexpensive to manufacture. These complementary 
rails and grooves enable the assembly to have a more slender profile than 
othenvise possible with helical threads for better penetration In excavation uses 
and less use of metal. Such grooves and rails also avoid the generation of high 
stress risers due to the use of relatively sharp grooves used to form helical 
threads. 

In another aspect of the invention, the adapter nose or socket of the wear 
member is formed with rails that diverge as they extend reanvard. The 
complementary nose or socket then includes grooves that matlngly receive the 



6 



rails. In a preferred embodiment, the vertical divergence of the rails precludes an 
axial mounting of the wear member and requires the wear member to twist as It 
is moved onto or off of the adapter nose. 

In another aspect of the invention, the adapter includes two bearing 
surfaces positioned on opposite sides of the longitudinal axis and facing in 
opposite directions. In a preferred embodiment, these bearing surfaces reduce 
wear on the extreme fibers on the top and bottom of the nose. Moreover, the 
bearing surfaces are preferably formed as part of rails on the adapter so as to 
form a generally Z-shaped cross-section. 

In another aspect of the Invention, the adapter nose and socket of the 
wear member widen as they extend fonwardly. In a preferred embodiment, the 
adapter and socket include complementary rails and grooves that diverge to 
require twisting of the wear memljer during Installation. This construction 
provides sufficient clearance to receive the fonwardly widened nose into the 
socket to better resist ejection of the wear member. 

In another aspect of the invention, the lock is tapered to fit Into a 
complementary channel to reduce frictional forces and ease the insertion and 
removal of the lock. In this configuration, the length of the lock does not 
frictionally slide through aligned openings, but rather engages the sides of the 
channel at or near the place of engagement. Hammering of the lock as it Is 
inserted or removed Is avoided. In a preferred embodiment, the lock includes a 
lock member to secure the lock in the channel to prevent unwanted loss or 
ejection. 
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The foregoing and other objectives, features, and advantages of the 
Invention will be more readily understood upon consideration of the following 
detailed description of the invention, taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an excavating tooth system in 
accordance with the present invention. 

Figure 2 is an exploded perspective view of the tooth system. 

Figure 3 is a front elevationai view of an adapter for the tooth system. 

Figure 4 is a front view of the adapter nose only with the front bearing 
surface parallel to the plane of the view. 

Figure 5 is a rear perspective view of a point for the tooth system. 

Figure 6 is a rear elevationai view of the point. 

Figure 7 is a partial, top view of the tooth system. 

Figure 8 is a cross-sectional view of the tooth system taken along line 8-8 
In Figure 7. 

Figure 9 is a side elevationai view of the point positioned for mounting 
onto the adapter nose. 

Figure 10 is a partial cross-sectional view of the point mounted onto the 
adapter. 

Figure 1 1 is a vector force diagram of the tooth system in accordance with 
Figures 1 and 2. 
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Figure 12 Is a perspective view of an alternative embodiment of a tooth 
system In accordance with the present Invention. 

Figure 13 Is a vector force diagram of the tooth system In accordance with 
Rgure 12. 

Figure 14 Is a side elevational view of an adapter of another alternative 
embodiment of a tooth system In accordance with the present Invention. 

Figure 15 Is an exploded perspective view of a second tooth system in 
accordance with the present Invention with an altematlve lock. 

Figure 16 Is a partial side view of the second tooth system with the 
alternative lock In Its locking position. 

Figure 17 Is a partial cross-sectional view taken along line 17-17 in Figure 

16. 

Figure 18 Is a perspective view of the alternative lock. 

Figure 19 Is a rear view of the altematlve lock engaged with a point of an 
alternative tooth system. 

Figure 20 Is a side view of another alternative lock Inserted Into a tooth 
system. 

Figure 20a Is a perspective view of the lock shown In Figure 20. 
Figure 20b Is a side view of the lock shown In Figure 20. 
Figure 21 is a side view of another alternative lock inserted into a tooth 
system. 

Figure 21a Is a perspective view of the lock shown in Figure 21. 
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Figure 21b is a perspective view of the locl< shown in Figure 21 with the 
base portions of the elastomer and detents shown in phantom. 

Figure 22 is a vector force diagram of a conventional tooth system. 

Figure 23 is a vector force diagram of another known tooth system. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention Is directed to a wear assembly for protecting a wear 
surface. In particular, the wear assembly is especially adapted for use in 
excavating, mining, construction and the like. The wear assembly is well suited 
for use in forming an excavating tooth system, but could also be used to form 
other wear members. 

For purposes of illustration, the present application describes the inventive 
construction as an excavating tooth system. The production of other wear parts 
(e.g., a shroud) would utilize the same nose and socket constructions, but could 
have different working and mounting ends. For the sake of description only, 
terms such as upper, lower, vertical, etc. are used in this specification and are to 
be understood as pertaining to the tooth system as oriented in Figure 1 . The use 
of these terms Is not an indication that these particular orientations are required 
for the wear assembly. The wear assembly could be oriented differently than as 
illustrated in Figure 1. 

In a preferred construction, a tooth system 10 comprises a point 12, 
adapter 14 and lock 16 (Figs. 1-10). The adapter 14 preferably includes a 
fonwardly projecting nose 18 and a mounting end 21 in the form of a pair of 
reanwardly extending legs 22 (Figs. 1, 2, and 9-10). The legs 22 are adapted to 
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straddle the digging edge 23 of an excavator and be welded in place. However, 
the mounting end could be different to attach the adapter in other ways, such as 
by a mechanical attachment or being integrally cast with the digging edge. In 
addition, especially in large teeth, the adapter could be attached to a second 
adapter or the like, which is then secured to the digging edge. 

The nose is generally wedge shaped and formed by converging walls 24, 
26, sidewalls 28, 30, and a front bearing surface 32. Bearing surface 32 is 
adapted to receive axially directed loads applied to the wear member 12. The 
converging walls 24, 26 are preferably formed with a gentle transverse curve for 
enhanced strength and durability (Figs. 3 and 8), although they could be flat, 
provided with a greater curvature, or formed with another configuration. The 
sidewalls 28, 30 extend in generally parallel planes, although preferably with a 
slight taper. However, the sidewalls could be formed with a substantial 
inclination if desired. The transition edges between the converging walls and the 
sidewalls are generally rounded to minimize the concentration of stress at these 
locations. 

The sidewalls 28, 30 of the nose 18 are each formed with a flank 34 and a 
rail 35 having an outer surface 36 and a lateral surface 37 (Figs. 2, 3, 4 and 9). 
In one preferred construction, while the rails 35 extend rearward in substantially 
parallel planes (i.e., with the reann/ard extension of the sidewalls), they diverge 
from each other as they extend reanvard. Specifically, one rail 35a extends from 
bearing surface 32 in a reanA/ard direction that is substantially parallel to the 
reanward extension of converging wall 26, and one rail 35b extends reanwardly 
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from bearing surface 32 in a direction that is substantially parallel to converging 
wall 24. In this way, the rails 35a and 35b diverge in generally vertical directions 
as they extend reanward. The rails are preferably formed with linear faces and 
generally constant depths and widths, primarily for easier manufacturing. 
However, other configurations are possible. 

In a preferred construction, one rail extends adjacent and substantially 
parallel to each converging wall 24, 26. Accordingly, an outside edge of each 
converging wall 24, 26 defines the top or bottom of the adjacent rail while lateral 
surface 37 extends generally parallel to the reanward extension of the converging 
wall. Nevertheless, variations are possible. For example, the lateral surfaces 
may have a non-linear shape or an extension that is not parallel to the 
converging wall. Further, the rails may be spaced from the converging walls 
such that they could have a second lateral surface (not shown) apart from the 
converging walls 24, 26. 

The outer surface 36 of each rail 35 Is substantially vertical. Preferably, 
the lateral surface 37 and flank 34 are inclined to form a generally V-shaped 
recess 40 (Figs. 3 and 8). Accordingly, the lateral surface 37 and flank 34 each 
present a surface area that is transverse to vertical to form primary bearing 
surfaces for vertical and lateral loads applied to the point 12. The converging 
walls 24, 26 form secondary bearing surfaces that may contact the socket under 
heavy loading or after wearing of the parts. Each lateral surface 37 Is preferably 
set at an angle of 75 to 115 degrees relative to its respective flank 34, and most 
preferably at an angle of 95 degrees. Nevertheless, other angles could be used. 
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The flanks 34 are generally triangular In shape such that they expand as they 
extend reanvard to form an Increasingly greater portion of each sidewall 28, 30. 

The point 12 has a generally wedge-shaped configuration defined by 
converging walls 43, 45 and sidewalls 47, 49 (Figs. 1-10). The converging walls 
43, 45 narrow to form a fonwardly projecting digging edge 51. A rean^^ardly 
opening socket 53 Is provided to receive the adapter nose 18. 

The socket 53 is preferably shaped to matingly receive the adapter nose 
18 (Figs. 5, 6 and 8). Accordingly, the socket Is defined by converging surfaces 
55, 57, side surfaces 59, 61 , and a front surface 63. Each side surface 59, 61 Is 
formed with a groove 65 and an inwardly projecting ridge or protrusion 67. The 
grooves 65 are shaped to receive the rails 35 on the adapter nose. Hence, In the 
preferred construction, the grooves 65 are preferably formed to extend along 
opposite converging surfaces 55, 57. The protrusions 67 each define a lateral 
surface 69 and an inner surface 71 that oppose and bear against lateral surface 
37 and flank 34, respectively. Hence, lateral surface 69 and Inner surface 71 
form primary bearing surfaces for generally vertically applied loads, whereas the 
converging surfaces 55, 57 form secondary bearing surfaces that may contact 
the nose under heavy loading or after wearing of the parts. The front surface 63 
Is adapted to abut bearing surface 32 during axial loading. 

While the nose is preferably on the adapter and the socket in the point to 
minimize the amount of metal needed in the wear member, a reann^ardly 
extending nose could be provided on the point to be received in a socket defined 
in the adapter. Also, the socket and nose constructions could be reversed so 
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that internal rails (not shown) could be provided in the socket with mating 
grooves provided on the nose (not shown). 

On account of the diverging rails 35 and grooves 65, the point 12 must be 
tumed or rotated as it is fit onto the adapter nose 18. In the preferred 
construction, the point rotates on the order of an eighth of a turn as it Is Installed. 
As a result, the point fits onto the adapter nose in much the same way as If the 
point and adapter were formed with helical threads rather than with straight rails 
and grooves. The point 12 is mounted to the nose 18 by first orienting the point 
12 with respect to the nose 18 so that the rear portion 73 of each groove 65 is 
located adjacent to the front portion 75 of a corresponding rail 35 in order to 
receive the rail, as shown in Fig. 9. Because the grooves are vertically diverging, 
the aligning of the front end of the rails with the rear end of the grooves causes 
the point to be rotated relative to its final position. Hence, as the point is slid onto 
the nose, the point is rotated about longitudinal axis X to provide ample 
clearance for the rails, ultimately causing the rails 35 to be inserted into the 
respective grooves 65. Fig. 10 shows the point 12 mounted on the nose 18 with 
the rails 35 fully inserted into the grooves 65 of socket 53. 

The present Invention thus achieves certain advantages provided by the 
earlier wear assemblies provided with helical threads (e.g., U.S. Patent No. 
4,353,532), but with a simpler and less expensive geometry to manufacture. The 
opposing rails of the present invention are easier to cast than the helical thread 
assemblies. In addition, the use of larger rails and grooves Instead of sharper 
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helical grooves lowers the stress risers in the nose for enhanced strength and 
durability. 

The present invention also achieves other advantages over the 
conventional helical thread assemblies. The present invention does not use a 
conical base for the nose, but rather uses a more slender profile wedge shape. 
Thus, the height of the nose (between the top and bottom surface) is not 
restricted by a conical base, and therefore the height of the nose may be 
adjusted according to need. The nose of the present invention may therefore be 
used to form tooth systems with more slender profiles than those provided with 
helical threads. The more slender profile tooth system provides for better 
penetration during digging and requires less metal to make. 

In addition, the degree of twist can be varied by changing the angle 
defining the divergence of the rails. In general, the greater the angle, the greater 
the amount of twist the point undergoes during installation and removal. 

With this construction, the point 12 is stably positionied on the adapter 
nose 18. As compared to a conventional tooth, a centrally applied vertical load 
PI on the free end 51 of the point 12 generates a smaller ejection force on 
account of the horizontal components of the reaction forces A1 and B1 (Fig. 1 1). 
For example, a central downward load PI on the free end 51 of the point 12 
generates reaction forces A1 and B1 at the tip and base of the nose 18. The 
vertical component of reaction force A1 is generally the same as the load PI plus 
the vertical component of reaction force B1 . However, because the inclination of 
the rail 35 resisting the upward motion of the rear or base end of the point Is in 
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the opposite direction to the lower converging wall 45, the horizontal component 
of reaction force B1 is reanA^ardly directed to push the point onto the adapter 
rather than eject it. This holding or tightening force then at least partially offsets 
the ejection force due to the horizontal component of reaction force A1. While 
loads with vertical components applied to different parts of the point 12 may not 
always create the noted tightening force, the effect will occur under normal loads 
for a significant advantage. 

In another preferred construction, the front free end 42 of the nose 18a is 
formed to have a generally rectangular configuration with upper and lower 
stabilizing flats 44, 46 (Figs. 12 and 13 ). These flats 44, 46 extend substantially 
parallel to the longitudinal axis of the tooth to provide further support for 
stabilizing the point on the adapter, particularly in resisting vertically directed 
loads on the front end of the point 12a. The substantially parallel flats may be 
inclined to the longitudinal axis for up to about seven degrees for drafting 
purposes. While the flats may be inclined at greater angles, their stabilizing 
function tends to decrease with an increasing inclination. The socket 53a of point 
12a includes a pair of front end stabilizing flats 78, 79 that engage fiats 44, 46 on 
the adapter nose 1 8a. The front end of the socket is preferably given a generally 
rectangular configuration to mate with the front end of the nose, although shapes 
other than rectangular for the front ends of the nose and socket are possible. 

In the preferred tooth system 10a, a centrally applied downward load P2 
on the free end of the point 12a creates a substantially vertical reaction force A2 
with generally no horizontal component acting as an ejection force (Fig. 13). As 
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discussed above, the inclination of the rails generate a horizontal component with 
a holding force at the base end of the point rather than an ejection force. Hence, 
with this loading the overall effect of the bearing surfaces (i.e., the fiats and the 
rails) is to tighten the point on the adapter rather than eject it. 

This construction provides a substantial improvement In point stability. 
The generation of the resultant tightening forces will lessen loading on the lock 
pin and reduce the risk of point loss. The resultant tightening forces will also 
tend to reduce the movement of the point on the adapter nose, which in turn will 
reduce the wearing of the tooth construction. Moreover, because the system is 
tightened while under most predominant or normal vertical and axial loading, the 
manufacturing tolerances can be loosened for easier and less expensive 
manufacturing, the use of take-up style lock pins (with load bearing elastomers) 
can be eliminated, and gauging requirements can be reduced without shortening 
the useful life of the tooth. Instead, the tooth will have enhanced durability. 

In a conventional tooth system (see Fig. 22), the extreme fibers of the 
upper and lower converging walls 2a, 2b of the nose 2 (i.e., those surfaces 
spaced vertically farthest from the longitudinal axis) tend to have high stress 
levels under vertical loading because of the tendency of such loads to bend the 
nose. In conventional teeth, the outer converging surfaces form the primary 
bearing surfaces as well as undergoing the highest stress levels. As a result, 
these surfaces move and rub against the socket walls and experience a high 
degree of wearing under heavy loading. In the present invention, the rails 35 and 
flanks 34 form the primary bearing surfaces. Since the bearing surfaces are 
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closer to the central horizontal plane of the tooth system, wearing of these 
surfaces has less affect on the ability of the nose to withstand high bending loads 
than wearing of the outer converging walls. With less wearing, the tooth system 
of the present invention Is a stronger and more durable assembly. As a result, a 
smaller tooth system made in accordance with the present invention, which 
requires less metal and has better penetration, can replace bigger conventional 
tooth systems. Moreover, this reduction of wear in the extreme fibers will enable 
the section modulus to remain nearly the same throughout the life of the nose to 
maintain nose strength. 

As an alternative, because of the rotation used to Install and remove the 
tooth system, the front end of the nose and corresponding socket can actually be 
wider than the rear end of the nose; that is, the sidewalls can be tapered to 
diverge slightly at an angle up to about 5 degrees as they extend fonvard. This 
expansion of the nose and socket widths at the front of the nose will tend to 
restrict the paths for removing the point from the nose to the designed rotation 
even as wearing occurs. As a result, this construction provides increased 
resistance to forces tending to remove the point and especially reverse forces. 

As another alternative, the nose can be provided with longitudinally 
extending rails 80 that include outer faces 81 and lateral bearing faces 83 (Fig. 
14). The lateral bearing surfaces 83 are generally parallel to each other and to 
the longitudinal axis X of the tooth. In these arrangements, the depth of the rails 
preferably increases as the rails extend reanward; that is the converging walls of 
the nose form the upper or lower surfaces of the respective rails 80 even though 
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the lateral surfaces 83 extend rearwardly in an orientation that is generally 
parallel to the longitudinal axis of the tooth. Nevertheless, the rails could have a 
constant depth and simply be spaced from the respective converging wall. 
Without the divergence of the rails, the point is not rotated onto the adapter nose. 
While some of the benefits for having the point turn as it is installed and removed 
do not apply to this embodiment, the rails still continue to provide a stabilizing 
surface (as compared to the conventional tooth system) that reduces the 
stresses in the extreme fibers of the converging walls and, as discussed above, 
reduces the wearing of the bearing faces on resisting the bending forces. The 
use of only two rails that form a generally Z-shaped cross section improves the 
noted loading and wearing benefits for a reduced amount of material. This 
embodiment can further be used when twisting of the point during installation is 
not desired or possible. As one example, the points could be welded to a plate 
and the assembly then mounted collectively to the projecting adapter noses 
along the digging edge. 

In regard to all of the embodiments, the nose and points are preferably 
formed to be rotationally symmetrical about the longitudinal axis X so that the 
points can be reversibly mounted on the nose. Nevertheless, asymmetrical nose 
and/or points coujd be used in this invention. 

The point and adapter assembly of the present invention can be used with 
a wide variety of different locks to resist removal of the point from the adapter. 
Because the lock 16 withstands compression forces at least partially in lieu of 
shear forces (and thus experiences reduced shear loading) in resisting the 
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ejection of point 12 from nose 18, tfie lock need not be as robust as locl<s used 
with other conventional point and adapter assemblies applying substantially only 
shear loads on the locks. The placement of the lock 16 is preferably along one 
side of the nose 18, as shown in Figs. 1 and 2. However, a lock could be 
provided at other locations including a vertical or horizontal central passage 
(such as In conventional tooth systems). Further, virtually any conventional lock 
used to secure points to the adapters including solid lock pins, pins with take-up 
elastomers, or locks with rigid casings such as disclosed in U.S. Patent No. 
5,469,648 to Jones et al. could be used in conjunction with this invention. 

Fig. 2, for example, shows a lock 16 in the form of a drive through lock pin 
that is received in a vertical channel 89 in the side of the nose. As is known, the 
point is provided with at least one rearwardly extending ear 91 having an 
inwardly extending lug 93 to engage the rear side of the pin and retain the point 
to the adapter. Preferably, an ear and lug is provided on both sides of the point 
(not shown) so that the point can be reversible mounted in either of 180 degree 
positions. While the channel and pin are shown with a linear configuration, they 
could be curved as In U.S. Patent No. 4,965,945 to Emrich. 

In the preferred construction, a tapered locking pin 16' is provided to 
secure the point to the adapter. Referring more particularly to Figs. 15-18, a 
nose 18' has a tapered vertical channel 103 along one side for receiving a 
tapered locking pin 16'. Although the lock can be tapered along its entire length, 
it only needs to be tapered along a substantial portion of its length. In the 
preferred construction, the front surface 104 gradually arcs reanward the entire 
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length of the lock so that the taper extends along substantially the entire length of 
the look. Fig. 15 shows a blind channel that extends only partially through the 
nose and tapers to a closed end 105 at the bottom. Nevertheless, an open 
channel that extends entirely through the adapter could be used with the tapered 
pin if desired. 

The locking pin 16' has a corresponding tapered shape to fit within the 
tapered channel 103 (Figs. 15-18). The locking pin 16' preferably terminates in a 
narrow point 106. The pin 16' has a bearing portion 107 that has a front surface 
104 for engaging the shoulder 109 of the nose (i.e., the front edge of channel 
103) and a rear surface for engaging the lug 93' of the ear 91'. In the 
embodiment shown in Figs. 15-18, the locking pin 16' has a web 111 that 
extends reanvard to strengthen the lock against axial forces and ensure proper 
insertion of the lock pin. However, the lock pin could have a uniform circular, 
rectangular or other shape as desired. 

The nose 18' defines a slot 1 13 in communication with the channel 103 to 
allow the lug 93' and ear 91' to pass along the side of the nose to a position 
within the channel. The pin 16' defines a recess 1 15 behind the rear surface 107 
and proximate to the web 111 for receiving a portion of the lug 93'. The locking 
pin 16' may be formed from any conventional method, such as by casting. 

The lock pin 16' is preferably retained in the channel 103 through the use 
of a locking member. In the embodiment shown in Figs. 15-18, the locking 
member is a set screw 121. The channel 103 preferably Includes an indent 125 
for receiving the set screw to better retain the locking pin in the channel 103, but 
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the indent is not required. Once the lock pin 16' is installed in the channel 103, 
the set screw 121 is tightened. The set screw 121 may be upset at the end or 
provided with a retaining ring or other means to prevent the set screw from 
becoming disassociated from the lock pin. The lock pin preferably includes an 
overhanging shelf 123, which protects the set screw from wear. A spring (not 
shown) can also be associated with the set screw to inhibit loosening during 
vibration. 

The lock pin 16' could also be used in conjunction with other wear 
assemblies. For example, as shown in Fig. 19, the lock pin could be used to 
retain a point 128 with a simple wedge shaped socket, ears 132, lugs 130. A 
tapered lock pin in accordance with the present invention could also be used in 
tooth systems having vertical or horizontal central holes (not shown). 

Altematively, other locking members may be provided, such as an 
elastomer backed detent to resist removal of the pin from the groove. In addition, 
while the embodiment of Figs. 15-18 shows the locking member coupling the lock 
pin to the adapter, the locking member may instead operably engage the locking 
pin to the point. In addition, the locking member need not be attached to the 
locking pin, but instead may be a separate member or attached to the adapter or 
point (see, for example, the plug in U.S. Patent No. 4,965,945). 

As examples of alternatives, lock pins 131, 133 (Figs. 20-20b, and 21 -21b) 
have tapered constructions that could be used in place of lock pin 16'. Lock pin 
131 has a detent 134 that is biased outward at one end 136 by an elastomer 138 
to fit under a ledge 140 defined in the adapter nose. The detent preferably has a 



22 



projecting contact surface 136a to form a secure engagement with ledge 140. 
The detent 134 is preferably adhered to elastomer 138 which in turn is adhered 
in a pocket of the cast body 135. In locl< pin 133, the detent 141, is biased to 
move along an arcuate path 143 by an elastomer 145. The free end 147 of the 
detent 141 engages a notch 149 or the like defined in the adapter nose. In each 
case, the adapter nose includes a narrow slot (not shown) whereby a tool can be 
inserted to push the detents into the elastomers to release the detents 134, 141 
when removal of the locks is desired. 

One of the advantages of a tapered pin is that it is easier to install and 
remove than a conventional drive-through pin. The tapered surfaces allow the 
locking pin to be inserted without encountering any resistance from the surface of 
the point or nose until the locking pin is almost entirely inserted into the channel. 
The tapered locking pin may be removed using a pry tool, rather than being 
hammered because the pin need only travel a short distance before it Is free from 
the channel. Once free, the lock pin may be removed by hand. In contrast, with 
a conventional drive-through lock pin, the two bearing surfaces of the pin are 
nearly parallel in order to ensure good bearing contact between the point and the 
nose. Consequently, the drive-through locking pin encounters significant 
resistance along the entire distance of travel as it is inserted into or removed 
from the wear assembly. 

Another advantage of the tapered lock pin of the present invention is that 
the force required to remove the lock with the lock member engaged is greater 
than that required to remove a conventional drive-through locking pin. The 
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tapered locking pin is prevented from moving downward because tlie groove 
narrows or terminates, and the lodging member, such as the set screw, prevents 
the lock pin from moving upward out of the groove. The lock pin thus relies on 
mechanical interference, rather than a tight fit, to prevent removal of the tapered 
locking pin once installed. 

The above discussion concerns the preferred embodiments of the present 
invention. Various other embodiments as well as many changes and alterations 
may be made without departing from the spirit and broader aspects of the 
invention as claimed. 
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